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CLAIMS 



[Claim(s)] 

[Claim 1] The change gear of the activity machine constituted switchable in the 1st condition of carrying out capacity 
adjustment only of said hydraulic pump with actuation of the gearshift lever which carries out gear change actuation of 
said hydrostatic type stepless change gear while constituting possible [ capacity adjustment of the hydraulic pump of 
the hydrostatic type stepless change gear for transit gear change, and each of a hydraulic motor ], and the 2nd 
condition of adjusting both the capacity of said hydraulic pump and said hydraulic motor with actuation of said 
gearshift lever. 

[Claim 2] The change gear of the activity machine according to claim 1 constituted so that capacity modification of 
said hydraulic motor may become stepless according to actuation of said gearshift lever. 

[Claim 3] The change gear of the activity machine according to claim 1 constituted so that capacity modification of 
said hydraulic motor may become two or more steps according to actuation of said gearshift lever. 
[Claim 4] The change gear of the activity machine according to claim 1 which equips the grip section of said gearshift 
lever with the change-over actuation implement of said 1st condition and 2nd condition. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the change gear of activity machines, such as a combined harvester 

and thresher. 

[0002] 

[Description of the Prior Art] Conventionally, in a thing equipped with a hydrostatic type stepless change gear, the 
change gear of activity machines, such as a combined harvester and thresher, is made to perform only capacity 
adjustment of the hydraulic pump of the hydrostatic type stepless change gear, although modification adjustment of 
the vehicle speed is carried out at a stepless story. 
[0003] 

[Problem(s) to be Solved by the Invention] For this reason, if it was in the change gear of the above-mentioned 
conventional activity machine, a gear type change gear is separately formed as a subchange gear, and it enabled it to 
also perform subgear change of height two or more stages. By the way, since the gear change change of the 
subchange gear was performed in the high condition of the actuation resistance which the engagement load of gears 
required, the change of the gear change was what is hard to be performed smoothly. 

[0004] This invention is made in view of the above-mentioned actual condition, and aims at offer of the change gear of 
the activity machine which can make it possible to perform a gear change change smoothly using a hydrostatic type 
stepless change gear. 
[0005] 

[Means for Solving the Problem] (Configuration) The change gear of the activity machine concerning claim 1 of this 
invention While constituting possible [ capacity adjustment of the hydraulic pump of the hydrostatic type stepless 
change gear for transit gear change, and each of a hydraulic motor ] The 1st condition of carrying out capacity 
adjustment only of said hydraulic pump with actuation of the gearshift lever which carries out gear change actuation of 
said hydrostatic type stepless change gear, It considers as the description configuration constituting switchable in the 
2nd condition of adjusting both the capacity of said hydraulic pump and said hydraulic motor with actuation of said 
gearshift lever. 

[0006] (Operation) The 1st condition that only a hydraulic pump carries out capacity adjustment with actuation of a 
gearshift lever according to the configuration concerning claim 1 of this invention, Since it is switchable in the 2nd 
condition of adjusting both the capacity of a hydraulic pump and a hydraulic motor with actuation of a gearshift lever 
For example, while a change-over of considering as the gestalt it runs at a high torque low speed by gear change in 
the 1st condition, and considering as the gestalt it runs at a low torque high speed by gear change in the 2nd condition 
is possible Since the resistance operation from the transmission system at the time of the change-over is small while 
being able to carry out continuously, even if it does not cut a clutch, change-over actuation can be performed lightly 
and a change-over with the 1st condition and 2nd condition can also be switched smoothly. 

[0007] (Effectiveness) Therefore, while a single gearshift lever can perform gear change actuation according to the 
configuration concerning claim 1 of this invention It is what makes unnecessary the lever for carrying out subgear 
change actuation separately etc. Even in case the actuation condition by the gearshift lever is switched to the 1 st 
condition and the 2nd condition and gear change actuation is carried out Since capacity adjustment of a hydraulic 
pump or a hydraulic motor is performed so that gear change actuation only of the hydrostatic type stepless change 
gear may be carried out, where a shock etc. is made very small, the gear change actuation can be performed smoothly, 
and it becomes the good thing of operability. 

[0008] (Configuration) The change gear of the activity machine concerning claim 2 of this invention considers 
constituting so that capacity modification of said hydraulic motor may become stepless according to actuation of said 
gearshift lever as the description configuration in a thing according to claim 1. 

[0009] (Operation) Since according to the configuration concerning claim 2 of this invention it constitutes so that 
capacity modification of a hydraulic motor may become stepless according to actuation of a gearshift lever, in the 
condition of having switched to the 2nd condition Capacity modification of a hydraulic motor can carry out by being 
stepless according to actuation of a gearshift lever. For example, while changing into the 1 st condition, if the 2nd 
condition is switched and followed and a gearshift lever is operated to a high-speed side, though a smooth rate rise 
can be aimed at, it can switch to a high-speed condition quickly to gather a rate sharply. 

[0010] (Effectiveness) Therefore, while according to the configuration concerning claim 2 of this invention being in the 
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middle of transit and being able to perform a smooth rate change-over to aim at a steep rate rise etc., a rate rise etc. 
can be performed quickly and smoothly and it becomes the good thing of a use kitchen. 

[0011] (Configuration) The change gear of the activity machine concerning claim 3 of this invention considers 
constituting so that capacity modification of said hydraulic motor may become two or more steps according to 
actuation of said gearshift lever as the description configuration in a thing according to claim 1. 
[0012] (Operation) According to the configuration concerning claim 3 of this invention, since it constitutes so that 
capacity modification of a hydraulic motor may become two or more steps according to actuation of a gearshift lever 
and capacity modification of a hydraulic motor is made in two or more steps corresponding to a predetermined rate 
region, a gradual vehicle speed setup can be performed so that the necessary speed set up corresponding to 
whenever [ working speed / in the case of running working ] etc. may be obtained. 

[0013] (Effectiveness) Therefore, according to the configuration concerning claim 3 of this invention, since a gradual 
vehicle speed setup can be performed so that the necessary speed set up corresponding to whenever [ working - 
speed / in the case. of running working ] etc. may be obtained, a proper rate setup can carry out by setting it as two 
or more steps beforehand, and becomes what has a good use kitchen. 

[0014] (Configuration) The change gear of the activity machine concerning claim 4 of this invention considers 
equipping the grip section of said gearshift lever with the change-over actuation implement of said 1 st condition and 
2nd condition as the description configuration in a thing according to claim 1 . 

[0015] (Operation) the part which is distant from a gearshift lever since the change-over actuation implement had 
been formed in the grip section of a gearshift lever according to the configuration concerning claim 4 of this invention 
— separately — a gear change implement — also preparing — since it can switch to the 1 st condition and the 2nd 
condition by one hand actuation by the hand of operating a gearshift lever, as compared with that which is, another 
actuation can be performed by the hand of another side of not operating the gearshift lever. 

[0016] (Effectiveness) Therefore, according to the configuration concerning claim 4 of this invention, by one hand 
actuation, since actuation of a gearshift lever can also perform change-over actuation with the 1 st condition and the 
2nd condition, it can obtain the thing excellent in the operability of gear change actuation. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on a drawing. 
The combined harvester and thresher as an example of an activity machine is shown in drawing 1 . On the airframe 
frame 2, loading equipment is carried out and this combined harvester and thresher constitutes thresh equipment 4, 
the boarding operation section 5, the motor unit 6, and the grain tank 7 grade while equipping with the mowing pre- 
treatment equipment 3 the front end section of the airframe frame 2 supported by the crawler units 1 and 1 of a 
right-and-left pair free [ rocking rise and fall ] by the circumference of the axis-of-abscissa heart. 
[0018] As shown in drawing 2 thru/or drawing 5 , the power from the engine E of a motor unit 6 While being inputted 
into the hydrostatic type stepless change gear 9, inputting the output of this hydrostatic type stepless change gear 9 
into the missions case 10 through the belt type driving mechanism 8 and transmitting to said crawler units 1 and 1 It 
has the composition of obtaining an output from the missions case 10 separately, and driving the aforementioned 
mowing pre-treatment equipment 3 so that an alignment drive may be carried out with these crawler units 1 and 1. 
Moreover, transmission to thresh equipment 4 is performed in the transmission and another network to crawler units 1 
and 1 and the mowing pre-treatment equipment 3. 

[0019] Said hydrostatic type stepless change gear 9 drives hydraulic-pump P according to the rotational motion force 
of the input-shaft 9A in which the power from the belt type driving mechanism 8 is inputted into input-shaft 9A while 
having connected it with the missions case 10 with the bolt etc. The pressure oil breathed out by hydraulic-pump P 
drives hydraulic-motor M. Hydraulic-pump P is the swash-plate-type pump of a variable-capacity mold, and the pump 
actuation shaft 1 1 for carrying out modification actuation has projected the cam-plate include angle on the case 
outside of the hydrostatic type stepless change gear 9. On the other hand, hydraulic-motor M is also the swash- 
plate-type motor of a variable-capacity mold, and the motor-operated shaft 12 for carrying out modification actuation 
has projected the cam-plate include angle on the case outside of the hydrostatic type stepless change gear 9. 
Moreover, output-shaft 9B of hydraulic-motor M is carrying out interlocking connection at the missions case 10. And 
the gear change control lever 1 3 is formed in said boarding operation section 5 free [ order rocking ]. this gearshift 
lever 13 — the circumference of that center of oscillation X — order — rocking — while constituting operational, the 
actuation wire 14 which coordinated said center of oscillation X with arm partial 13b which has extended to the 
opposite side in between at arm 1 1 A of said pump actuation shaft 1 1 is connected with grip control unit 13a of this 
gearshift lever 13. 

[0020] and — grip control unit 13a as the grip section in which a gearshift lever 13 carries out help actuation — 
rocking by the fingertip — the rocking control lever 15 as a change-over actuation implement is supported to revolve 
with the circumference of the axis-of-abscissa heart free [ rocking ] operational. The end of a rod 1 6 is supported 
pivotably by arm section 15a of the rocking control lever 15, and this rocking control lever 15 is supported pivotably 
by the other end of that rod 16 at the end of the change-over guide object 17 made from a sheet metal while it is 
constituted in the shape of a bell crank. That is, while supporting pivotably arm section 15a of the rocking control 
lever 15 in the upper limit of the rod 16 made to insert in up and down in a shaft 18 in the condition of being located in 
the shaft 18 of the shape of hollow of a gearshift lever 13, the change-over guide object 17 is supported pivotably by 
the lower limit of a rod 16. This change-over guide object 17 protrudes on said arm section 15a the pin 20 inserted 
into this long hole 19 while forming the long hole 19 long forward and backward, and — while the step 21 is formed in 
the rising wood in the longitudinal direction mid-position of a long hole 19 and the front side has become broad before 
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side long hole 19R from this step 21 up and down — a step 21 — a back side — up and down — width of face — it is 
long hole 19F the side the narrow back, and a pin 20 is ****(ed) by the cross direction to a step 21 at the time of the 
posture of the change-over guide object 17 in the condition of having lowered the rod 16 most. Moreover, while having 
connected the end of the actuation wire 22 to the front end of this change-over guide object 17 in the condition of 
having made it move to a cross direction, the other end of this actuation wire 22 is connected to arm 1 2A of said 
motor-operated shaft 12. Furthermore, elastic energization is carried out so that a rod 16 may be located in the 
bottom. 

[0021] As shown in drawing 2 and drawing 3 , when operating a gearshift lever 13 by the above-mentioned 
configuration, not operating the rocking control lever 15 at all, as a continuous line shows to the graph of drawing 6 , 
the vehicle speed performs only modification adjustment of the amount of discharge flow of hydraulic-pump P of the 
hydrostatic type stepless change gear 9 in the condition of being proportional to the control input of a gearshift lever 
13 mostly. Namely, since the change-over guide member 17 serves as a posture which the back end section displaced 
to the up side with the rod 16 which turned elastic energization up Without migration of the pin 20 accompanying 
rocking of a gearshift lever 13 ****(ing) to a step 21 It is what does not operate the change-over guide member 17 
forward and backward because a pin 20 can move to long hole 19F free before side long hole 19R and the backside 
over all the range from 0 ****** to the maximum high-speed location. This sake, Hydraulic-motor M has become 
[ being maintained by the fixed cam-plate include angle with as, and ], without carrying out gear change actuation. On 
the other hand, if the rocking control lever 1 5 is ******(ed) with a gearshift lever 1 3 so that the rocking control lever 
1 5 may be operated, the energization force may be resisted and the change-over guide member 1 7 may be lowered 
caudad as shown in drawing 4 and drawing 5 , a rod 16 falls and a pin 20 will be in the condition that it may **** to a 
step 21. When the zero prompt maximum high speed operates the gearshift lever 13 to ** in this condition Until the 
zero prompt pins 20 **** to a step 21, as a broken line shows to the graph of drawin g 6 While having become [ that 
the vehicle speed is operated by hydraulic-pump P at a high-speed side, and hydraulic-motor M is maintained with as 
at a fixed cam-plate include angle, and ] After a pin 20 **** to a step 21, in the range to full speed Since it will be 
switched to a high-speed side by actuation of a gearshift lever 13 being interlocked with, and the actuation wire's 22 
lengthening not only hydraulic-pump P but hydraulic-motor M, and operating it, the vehicle speed turns into a high 
speed from the time of operating only hydraulic-pump P to a high-speed side. 
[0022] [The gestalt of another operation] 

** The gestalt of the operation which starts drawing 7 at claim 3 of this invention is shown. Namely, while a gearshift 
lever 13, and the arm part b and arm 1 1A of the pump actuation shaft 1 1 of the hydrostatic type stepless change gear 
9 which are really rocked have coordinated with the actuation wire 14 While establishing the cam object 24 in which 
the shaft 18 of a gearshift lever 13 and intermittence are possible with a clutch 23 The cam follower 25 which 
consists of arm 25b supported for roller 25a ****(ed) by this cam object 24 and this roller 25a, enabling free rocking 
was formed, and the end of arm 25b and arm 12A of the motor-operated shaft 12 of the hydrostatic type stepless 
change gear 9 are coordinated with the actuation wire 22. The clutch 23 is coordinated through the change-over lever 
15 and rod 16 grade as a change-over implement which were prepared in grip section 13a of a gearshift lever 13, and 
is usually energized at the clutch end side. Moreover, a clutch 23 enters, and end actuation can be performed only 
when a gearshift lever 1 3 is in 0 **********. Step 27 — is formed so that the die length in the direction of a path 
with the periphery of the cam object 24 to the center of oscillation X of a gearshift lever 13 may change to the cam 
object 24 gradually in two or more places corresponding to the predetermined rocking include angle corresponding to 
gear change actuation of a gearshift lever 13. If this operates a gearshift lever 13 where a clutch 23 is put in, capacity 
adjustment of the hydraulic-motor M will be carried out with hydraulic-pump P so that accelerating actuation may be 
carried out in two or more steps corresponding to the actuated valve position of a gearshift lever 13 (refer to the 
graph of drawing 8 ). On the other hand, where a clutch 23 is cut, when a gearshift lever 13 is operated, capacity 
adjustment only of the hydraulic-pump P will be carried out. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The whole side elevation showing a combined harvester and thresher 

[Drawing 2] A gearshift lever is in the condition in which only a hydraulic pump carries out capacity adjustment, and it 
is the explanatory view of a center valve position. 

[Drawing 3] It is the explanatory view of the maximum high-speed location in the condition that a gearshift lever 
carries out capacity adjustment only of the hydraulic pump. 

[Drawing 4] A gearshift lever is in the condition of a hydraulic pump and a hydraulic motor which carries out capacity 
adjustment, and it is the explanatory view of a center valve position. 

[ Drawing 5] A gearshift lever is the explanatory view of the maximum high-speed location in the condition of a 
hydraulic pump and a hydraulic motor of carrying out capacity adjustment. 

[Drawing 6] The graph which shows the relation of the lever control input and the vehicle speed in the gestalt of the 
1 st operation 

[Drawing 7] The gearshift lever of the gestalt of operation concerning claim 3 is in the condition of a hydraulic pump 

and a hydraulic motor which carries out capacity adjustment, and it is the explanatory view of a center valve position. 

[Drawing 8] The graph which shows the relation of the lever control input and the vehicle speed in the gestalt of 

operation concerning claim 3 

[Description of Notations] 

9 Hydrostatic Type Stepless Change Gear 

13 Gearshift Lever 

13a Grip section 

15 Change-over Actuation Implement 
M Hydraulic motor 
P Hydraulic pump 
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